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PCT/ US2UU4/ UU61~7 *159t59* FI ELD. OF THE | NVENTI ON [ 0001] The invention

rel at es W@ a0uaryggsem for processing dermal tissue. Mdre particularly; this
invention relates to a systemfox extracting and pr oc@&’ﬁ%""d@ﬂﬂﬁ?’ tissue
into small particles for purposes of transplantation to a recipient site.

BACKGROUND OF THE | NVENTI ON [ 0002] Traditional skin grafting .is

P o et X vmena’s . SR pEbcisdR RSzt o™ (RN

slice .of i ] to expand its size creating a d
graft. Tr amgﬁmgﬁfo; harvest the tissue fromthe ggﬁ‘gf site
i ncl ude der mat or@%lf} .renoving a~thin slice.of.the upper |ayers of skin
froma donor sitle, edpyEion selataato aipystemifarpirongssing dermab tigduct echni ques to
create and _expand the ~sheet-~of;skin tissue,~that gives the: slice:a

weave- | i ke Morg partisnlaaly, thisinpentipnelates to 8 X PAGH HOexihABHRK hufdt e&&ﬁé},}ﬁgefdonor
site is toditrll:éease t he anmount of area on a recipient Site that €an be
cover ed by deima} tisnedntosnil parte 4 | fabl e..expansion ratios
currently avail able are 6: 1? Théagtafoirg@&%&%ﬁiﬁﬁggﬁﬁ%eaaﬁemgﬁgflfq'ons, skin

t aken fronmcﬂgmm,@mw 0 ~ cover arecipient site that is
e. donor sﬁ?'gﬁl\]{

six times larger than.th 0003] Traditional meshed grafting

t echni ques have , yield 90/ .0 viability, :at the donor site.. A
slightly I|ower b agrﬂ?ﬁw M&Eﬂfl’égﬁ&“?mhhﬁ%s%arda@a&em@mﬁ@ﬁ nost | y
due to .fl 'é‘ lﬁﬁgﬁu%atigg under the .sheet graft: Factors: that lead to
graft fail Ured HEUGIEIh8gpnorSite ay prder treovene Weund site; woish aspetitirg aiea,

interfer enfne with the graft dressing, obesity, and snoking. Additionally,

in at |eas -somwmm@h@ofdemmmwmﬁmﬂ%&m l, O% of,
cases, inf ect]iE((Jln ‘at the donor site occurs. Al though such donor sfFte

i nf ect i onsmashedrgraft.| Teaditionadldetiesk dsed & Birled did ! site; they
still pose problens. for both the patient and c%gég%lﬁéglr@@f%%ﬂﬁs

ment i oned, ircludd deinddteied B b : hai Qi i a .nost yor abl e expansi on
ratio of f :,1.. For exgﬁg@g‘éﬁgﬁ(@%g%gez%f%'thgw%eré%r% B wound

site. Wil g, I 9:.1..and |21 e, possi bl e using neshing
t echni ques, %gi?éée%é:ﬁfcgﬁé%gémeg Wﬂ&%hﬂ%&wuwtw and zation with
such rati og, 0] ,Mcro:. grafting. techniques, in which the donor tissue
i s actual ﬁ'{]‘ggﬁ’]@h?ﬁ 06‘15@9313%3’ .tbé‘gEiVES/@leéhg‘? aareave-likeappeatinde.e¥hansi on
ratio, are known. in the art. Such. techniques. allow for a nmuch greater

cover age aBBBoseafwxpanding the skinrfom fietdonor sitdaaty ficreakis diakioRdREds dr&EhNi ques
are cunbersone, and. often the viability of the. cells is conpromsed to .

such an exemarecipient sitothat tarlse doveredbyahe 806rafte! BEmESF IS AxE Vi abl e when

applied .to the wound site. Additionally, traditional techniques have

thus. far bisitableagemivhatics duRANF 5%831;3%% 6:1°%tlaPis] thdelfe @095l 250

,mcrops,. 500 microns and . 1000 ‘mcron
* conditions, skin taken from a donor site would be able to cover a recipient site that

is six.times larger than.the donor site. -

[0003] Traditional meshed grafting techniques have been-shown to yield
90% viability at the donor site.. A sﬁghﬂy lower viability rate occurs for non-
meshed sheet grafts, mostly due to fluid accumulation under the sheet graft.
Factors: that lead to graft ‘failure',includevpoor.-circulation, unclean wounds, patient

interference with the graft dressing, obesity, and smoking, Additionally, in at least
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[00Q 6] It is ~therefore: an, object of.this ipyention to provide a
system f ox obtai ning and. processing atissue sanples: froma~ donor site on
t he or dwo sb4/6m93:1000 microns in size, such that the vast majority of
ti ssue. processed at this size is viable when transpl JREEHS084/006197
reci pient,site. [0007] . Additional objects of the.present invention
“include a significant reduction in the ,size of.the doinor: site as:

conpar ed t gpprbRAHatd19P 108, JFes %E gfé%{ . proeedures:;. mnimzing scaiTing, of the
~graft. si tgpﬁas c‘orrpgr 3% e #‘8ﬁ3€&ﬁ§9ﬂ°rg‘?‘t§chﬁuﬁ§r édbguglesuch. i npr ovenent
of the plighideicdy:nQfi: tissue i.n the graft site; -2  W. 2004/ 07$032
PCT/ uszoo4§‘g‘%)d5f&%"1f€rp{“r°§§%%e"r?f likefy f‘?elﬁ'gdé%gwé’rtfa&wm@ﬂmwmd sife, theg grayt site
as .conpargg; Lo _current t hods; .and-inprovenent of graft "farce; ' !
SUMVARY G@@SFW%MB% et and earegivensi th the foregoi ng obj ects,

the present invention generally. conprises a device for obtaining tissue
froma donor si'[“@,MhA’e‘iﬂwt}@nedpmaﬁﬁemimésbtngﬁéﬂﬁm&%m Bénost | Ssue into
particles in the size range of 2S01000m crons, and a: neans for rel easing

the procesfuorableldxparsiammatit be6:1 Ry RBIDR EPIAREIAE ol D2
u

€. 9
desi red~si ze range: [0009] The present invention Inc coge{ftggxae sliver

f ox renoviwemsl ﬁkgwémﬁhlgc ﬁl%ﬁ?@?gﬁﬁf@;gﬁfﬁet ¥,pi caelﬁmndonor site

may be equivalent to a 3Split t ness _ INZThe tissue
sliver mayedfid I intg. the tissue processor .as a single .unit, ox
al ternativel y',dldr%rgt’?/il Erg‘lg‘%ﬁ(gg'ﬁ]é . {"‘émiﬁ?ﬁatx ncpitheliplization withisidnmtiosier nat one A
tissue processo[b %r}ﬁé{%ts f a series of sharpened bl ades arranged parallel
ao one anot her; a 28 36@@ﬁ“qsmmtherddmoﬁmséﬁmtuamerei n each
pass is at a él(L‘net‘\:/1 degree angle to the first pass. Alternatively, nultiple
sets of prfessBrudente ackicyemgreater thani6ridéxpahsion tRio) AR I2BMNE Ld N @ Single
tissue. proce%{s“(;}rl, such that-the tissue is.processe~. in one step by the
use, and iart. dhich kechhiques slkvefor ameuchibredtdr dVeraaR i i1ZE£ i n one pass.
A curved-cutting surface may al so bLegrprovi e 7%*%%515?%%%@8%” pressure

i s appli editdcHoG® sQ that, uniform fissue particles
.arepBrodut:ed: [Ogﬁ%?aﬁﬁgﬁ?ggﬁzgg{ﬁt&%?\?gﬁ%%ﬁ.omﬁ %qsléiltﬁ?l ¢ wabtity Pﬁsug

. extract og,d d ing. tissue sanples aftfer the tissue processor has
pr ocessedIrﬂ%ﬁ];‘1éeyrirl1sl'fl iﬂe @?g‘égegg%@%"i&“ e?‘?f’é‘%“ﬁ%“f‘?ﬁ%’é&%@@ AB% afébail t in the
processed i e. becom ng tr dwthinthe -3 W?2004/ 078032 ~

PCT/ US2 ooﬁ%%%gg‘f%i"o?fg%’%%&&l?&w &lﬁév%mééﬁgséddlt@ud&y,amdmmen t he

paal | el -arranged gl ades. The extractor consists of a series of wires

i nt er sper g"@ﬁ“%@ ¢ ﬁth‘?ﬁefﬂfbﬁeadweqwtdimpwduﬁngmﬁbﬁedeﬁlwiﬁﬂﬂrﬁﬁ’éetdfng surface
of the blades. The wires are extended to a handle at their distal end, and
hi nged at 28hatierops, 590 meikroasdnd 1000t Micrgdspcessi ng, the wires can be pull ed
from between the .blades by the handle, wuch in turn grasps the processed

tissue. The pr (0086} &ds tebsHR dnSol; e Bf L& the . extractqr for easy
removal , such as by fl ushi ng.thgs%gtgfr‘ac{ o!rvl, o %pﬁ?‘ﬂﬁ?ﬁﬁysg% Uct or .

obtaining apd. processing tissue samples from,a-donor site on the order of 250-1000

U

microns in size, such that the vast majority of tissue processed at this size is viable
when transplanted to a recipient site.

- [0007] Additional objects of the present invention include a significant
reduction in the size of the donor site as:compared to traditional mesh-graft |
Jprocedures; minimizing scarring of the graft site as compared to traditional mesh-

graft procedures; improvement of the pliability of tissue in the graft site;
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[0011] The foregoing has outlined sone of the nore-pertient objects of the
present invention, . These. objects should be construed to be nerely

i 11 ust r aWiO04478602e of the nore prom nent features an ications of the
i nvention. Many ot her benefcial ~results can be (iéﬁ%%ﬁﬁﬁ%m“97

at t ai ned. by. appl yi ngt he. di scl osed~i nvention in a different manner or by
modi fying .the invention as will be described Accordingly, othervobjects

d a full eim ' : ' i . had: b f ' to the
Foll oui ng Dora | oo e e bt MbenRKEDLL B0 By it iR st e
f d ' : P11 ~OF: THE DRAW NGS [ 0012] Th d
preferre eﬂg%ag%g_uggﬁﬁg%?%#_. 2 [ ] ese an'

.other. features ‘an [ * i nvention will now he descri bed

with refere AW certain preferred enbodi ments, which are
i nt ended tbgiﬁw‘%@'wﬁﬁ&QNMt the invention, and wherein Iike
reference nunbers~ g{lﬁlﬁto | i ke conponents, and in which: [0013JvFigure 1

is a perspectivel0§PelJn agcordangessitio thedbregeing objdctss thiegirésefit bentiganner in
which a split~thickness=skin graft nay be obtained. -4 ~k W O 2004/ 078032
PCT/ US200~/ &x0etply cpodtidgs ddayideder dhaintih RBusk8nPEdREk: Ydiiews general |y
illustrating the tissue processor assenbly of the present I'nvention. [0015)

Figure 3 iqaracqsmlﬂ’ﬁﬁpﬂ)bmin‘gitﬁd\ﬁ@hemspgliQ%A ﬂ{e%gzee[srg!ggrf G%ﬁgése with the

curved cutting surface of the. present 1 nvention. igures 4~A,
and. 4B ar e 100088&6hd. YBd LERLE lons. of the tissue extractor of the
present invention. . DES%%‘E’%’%%%@%#s °Pmﬁﬁ§6«ﬁﬂ[§@wﬁemhm@am t hose of
ordinary skj | . 11l readily recognize many alternative '_
enmbodi ment S,el':%g%dé’:g%sgﬁ:;ﬂlf)ihﬁﬁe%ﬁ.S%qrap ® illustrations~. provi ded herein,
this detailed dﬁﬁ&@s]ptbi&on i s~ exenplary of the. preferred enbodi ment of the
present,inventi Rresgat Bventiondneludessutitisne slicer fdriremeviapa tiakusvhi ch i s
limted only .by :the. clains .,that may be; drawnhereto.

. :sample from a donor site. -The typical donor site may be equivalent to a split —

.thiclmesls.'-' skin graft (“STSG”). The tissue slicer may be incorporated into the
tissue processor as a single unit, or alternatively, may be a separate unit, such as a
~traditional dermatome;: A tissue prdcessor consists of a series of sharpened blades
arranged parallel to one another; and maneuvered over the STSG in two passes,
wherein each pass is at a ninety degree angle to the first pass. Alternatively,
multiple sets of processors are. arranged perpendicular to one another in a single
tissue processor, such.that-the tissue is. processed in one step by theuse, and in
‘which the tissues are-cut to the appropriate size in one pass. A curved cutting
sufface‘may also be provided to ensure that even pressure is applied across the
surface of the STSG so that uniform tissue particles are produced.
[0010] The present invention also includes a tissue extractor for removing
the tissue samples after the tissue i)rocessor has processed them. The size range of

the tissue processed may result in the processed tissue becoming trapped within the



[0018) Referring. nova tG the. drawi ngs; . the : details of preferred
enbodi nents of the present invention are. graphically and schematically

i 11 ustraWex2004/078832 el enents in the drawings . are . re ted by |ike.
nunbers, and. any simlar elenents are.xepresented by ﬁ@ﬁ%ﬁ‘%@ﬁ&vﬂli a
different.l ower case letter suffix. [0019) As illustrated in Fig. 1, a
‘donor .tissue sanple. 12, . such. as a split thickaess-skin graft ("STSG'")
may be~ rencomfihes of tHePrécelRR! dubl a B8R Sk tissueqo 1. 0.4sing a |
~traditional ;tissue slicer; sucli. as. Egﬂed)ed* lrg:% %#@ngfg,m%dﬁﬁcﬂﬁﬁay be

i ncor por at egittdtR cohdifs ' ntion. in a single unit device, ox
alternatively, a . Ixadi ?ilg%nai th%“é? ‘“'“WV‘Q?W?‘?‘U%E?SW% a8t ai n a STSG,

and the preseat..| ien utilized. to. prpcess the. donor tissue. [0020).
Ater: the Potioned Eidw B8 ot sEFice o tabbbies. dawovices are extended fossue is -5

WO. : 200~i 0~SQ PCT/,US2004/ OU61~7 processed: by the..tissue processor 16,
as illust raﬁ@gfq%g‘?’béF '
16

U

end> andshiggednt their proximalesndatAfiee peodesedhgans . t he
ti ssue: processor :cuts the donor'tissue at the donor site 1.0 ,

directly. TWECQ¢@§1¢@1ﬂﬂdﬁnnsbntwém~memimdb§wmh@dﬁ@wmiﬁftuﬁ%%@gned bl ades
S

18 arranged in parallel to one another and. fixed along an a 0. The

di stance 22hbptosessed tikdue. ThagRfessk AR ib cﬁﬁhﬁéﬁf lpaccording to the
desired: sire of the tissue ganpl e tgmt?e §§Pa, ed. %ggFg? ?’f@a di st ance
22 bet ween &8¢ fenidvatl @uéibad By i ' e of abouf 25 .0 mcrons to | 000
nicrons. The nost pref er~ablfye l& 15 %ﬁ:c:[eﬂ[%’ PEWHRE Be eXB8ePr- 250 ni crons, 500

nucrons, or .10 ' “the preferred_enbodi mnent, the bl ades 18 may
be~ adj ust ed to%gm%%{%gﬂlgmguﬁﬂgé some PEthedporgipsrtingateljeeta of oned.

Al ternati ve%é/ r%het\_.di sf.ance, 22 petween the bl ades 18 of the processor 16
are fixed to-PENELIFventian. These ohisets showld bespnsirusidde b meselyiihistatos. | n
still another alternative enpodi ment, he distance 18 may. be adjustable to
any measur ﬂm'oﬁmerm‘?remmﬂeﬁféammandmgpﬁ@ﬁoﬁﬁ@fthéi&%i)ﬁr%y - The

di stance 22 between. the ~ blades 18: allows ~ for.: uniform tiSsue

particles taﬂﬁné:emﬂ:ﬁhlcresﬁltﬁbaﬂE&dﬁ%ﬂlbﬁ.@%@%@&lﬁg&ﬂﬁnﬁ%ﬁrOns to 1000

square mcrons: Tissue particles within "t’he desired range-, Hale been ~
shown to yidiffetetitBarmeR bOEeSbdRRN i o) il . )
~r et a~ni . ng. t he~gr eat esftﬂ:%\e/i abii i ?3@ ﬁ?%pgﬁ@%_qu_eﬁwe& éyesprdinely,

. enbodi ment., A fﬁﬂg&. ade .i.nt.0o the donor..tjssue 12. - The
first cut, oﬁég%?jl@ﬁsﬁ%tafraate %Fﬁ&%f"gﬁ‘lpg ogﬂ}e 1pyenijon may be had yrefersingto par al | el

cuts 24 .thyg 1 onortissue;, =l 2 when.the processor is: depressed
into the:t ?ﬂs%gg@geqﬁgﬂe@ﬁ%ﬁﬂﬂ%Pfﬁ’ﬁ@anﬂlgsithbmqludeEMmfmd create a
second serigﬁ) f parallel cuts 26 that are in perpendicular arrangenent~to
furst cuts w0 ‘nlﬁse, the fast set of cuts 24. are nade by -the user, who-
subsequent|ly turns the processor 16 6 ~I wQ 2044/078032

PCT/ US2U04 DESCRIRTION OF AHEDRAWERYGSes from'.the first set of cuts
24 to nmake the second set of cuts 26. Alternatively, the processor 16 may

be automated to [00Hep Thes dndother $84tudk and advantages of the invention will now

o~

be described with reference.to the drawings of certain preferred embodiments,
‘which are intended to illustrate and not to limit the invention, and wherein like
reference numbers refer to like components, and in which:

[0013] Figure 1 is a perspective view of a tissue. ,slicef, illustrating the

‘manner in ‘which a split-thickness-skin graft may be obtained.



cut during a first pass of the processor across. the donor tissue 22; and
the :. processor 16 is automatically rotated 90 degrees prior to a second
pass of WOa0pVesswsgsor 16~ across. the surface of the Uipes 21}&. @3

el ectronic notor (not shown) as known in the art ,my b€ ttfsu |§03 27 or
automated rotation of the processor 16. In such an enbodi nent, a switch
‘(al so not shown) may be integrated with the notor, wherein the switch is

~activated as the0pt4jdRigmes ZA%dDMQ?e@bé&ﬁBiv%s a&g&%@%@gaﬁgr gcs:t ![ gn :

of the processor .1.6 causes the swifch to activ
rotate. th&is@ﬂ&ﬁzﬁ&@@dra%@eﬁﬂl&ﬁfﬂ#e?,r&g%%' . A subsequent change in direction
e

of the processor, as in.fromle tori ,onw“ll activate the swtch,

-causi ng the pr - t. ate. 90, de es,fromits existing:position.
© .. [0QR2] As. iﬂpﬁ@%%l}er 3.‘?%{3%8,5 eﬁfevﬁgrzctgFttlﬁﬂleSPQféf@r@wmwﬁg a convex

confi gurat iG ed%ﬁ%ilpbe Hilized : as,a cytting surface when the donor tissue
12 is removed priorsSHEassy gLt Imveplon.rpy be ‘done with a dermatone 14,
and as previ ouslﬁ]&jal Lustrated .in Figure 1 ~ The cutting bl ock allows for
even distributi dW0H- pwesiA and¢Banepaspectiss mprebefitationsosthe fifdye: sur Face of
t he donor tissue 12 in order to.ensure. that the processed tissue particles
are: ~ of -ghadernfdeppiesenSinvintion.f or nity has been shown to
.inprove,.the.cosnesis of the recipient site after the donor tissue 12 has
est abl i she MESCRIFTION OF THE INVES? - processor 16 is ~ rocked across the
,donor tissue 12,. which.is supported: by the block 30, such tl"'aat.only a

portion of the Iy %-ltiaoﬁ‘%%s ' gm @p A th he danor .fissue 12. The:
processor 16 islﬂioc ed ac osss‘“{t(?;fe(ﬁ on rgl?w&%gaﬁl :re%é'ﬁ.ec?%e an even

di stributi gRnobiGildd r re is. .. W, 2004/078032 exerted across the
surface of t hg': o%%# %llgs)osd%égl?i’fsmﬁ@fllydg woljbealipstptionsgyronidedhi ng now t o
Fi gures 4A d 4B, .there is.iJlystrated a tissue extractor 30 fox renoving
the proc e?lsl%lnt ﬂ’é‘ds?fém%fl dﬁ‘i’&?‘@t‘?‘?@%ﬂﬁﬁi@é&@@d embotiheertiof ghee processor
16 into the appropriate sire: ~ The tissue extractor 30 allows for the

pr ocessed - Pregenidunention avwelbas alteamite ymbediments, fheaoaie & viiel 8Slithitd of t he
processor 16. In. a typical application, the small sire of the processed

tissue |2 oslybydbeselains that hey be.daatherdist Ween the . bl ades 18 of the
processor, and pause difficulty in retrieving fox .subsequent placenent :at

t he. donor sitejgg 'ﬁ.ﬁ}ge_ T act 3 sist,s of a .serjes _of strands
32. arranged in[pg?]?l{lag , anlgd(‘;ge?ﬁrgscf a&agl%ggssf ¢ ¢l Brefearedi e 36.
The pxQXi . f the, strands 32 e secured to'the processor,
such t hat ngﬂsﬁ(t)d%:g%%to ?g%tp5%41e§bln]vgn 'qrggragﬁ%aﬁ@ﬁnq schematigally illpstrated pr oxi mal
end 38 of %J’;gg zetrands ﬁétc{rgrrai n secured to the processor 16.v The strands
32.are arr TR, 1 SWHEH argaepresented byt likedudbensc anth aryp strhidars paced
bet ween each bl ade 18; and are positioned: below the cutting surface of the
bl ades 18 YUeERyatesppressmtaddy lite minabeps with astifferent Iotver cade Mfer kh@sue 12. . ~~
processing of the tissue 12, the extractor 30

[0019] As illustrated in Fig. 1, a donor tissue sample 12, such as a split-

thickness-skin graft (“STSG”) may be removed.: from a healthy ‘region of skin
tigsue-10 using a traditional:tissue, slicer, such as. a dermatome 14, which may be
incorporated into.the present invention in a single unit device, or alternatively, a
traditional dermatome may be utilized to obtain a STSG, and the present invention

utilized to-process the donor tissue.

[0020] After:the donor tissue is removed from the donor site, the tissue is

5.



' ' ' ; the processed
' ~pul l ed. upward from<ts. handle 36. In this process; _
;?ééugulz itspcaptured. by .the strands 32 of the. extractor 30, creating a

( /¥ ; i ; fromahe bl ades | 8.
f Wo.200d/é78002 t he . processedai ssue:.|2 away.
'Sl'ﬁre.eggocesszgdvtigﬁgue 12 may then be wi ped, washed or otH{P24/0068370ved

I gi ite. .o
tractor 30 fox placement on the recigientaite. .
f rE)(r)nOtZE]l]e \?\)Vii | e the. above description contains many specifics, these should

10t be_Consprossedty Mt 268l WSISHARY RIpELe, Ve b but, 1t e

~.as exenplifications of one or anothef pre amd
i ; 32 PCT/ US2004/ 006197 variations are
022 Si bl é$_m?11itef:1?1m\78\§|{n3 be o «%gggg‘feop%ﬁ"és%lkﬁ? P& the,denos tissue atAhe dogomg! v,
![Dhe scopé Ofitet 10€aik M ijIh ..shoul d be determ ned by the scope of fthentS
appended cl él'rris'anég f’he g%éfﬂﬂ?f&f’%‘ﬁ?rsl,s camarisest of aseridsyoftsherpendioisiage Ctem
2004/ 078032 . w-.T is can zs: 1. .A tissue processing sy ”
Egﬁpr i si ng: I%P%mé&btwnaamtbmmeﬂmmgm@gg DO THE %c% @%o
particles for transplantation; and a tissue extractor for extracting

processed theE¥ssa the bladsil§ muyoleadjosted dccofdifig itb MS&E@%&%%{{R@? ﬁgq%tpgm g

claiml further conprising a slicer for renobving a tissue's
donor si t e.sadiple to be obtained. The preferred distance 22 between each blade 18 is in the

range of about 250 microns to 1000 microns. The most preferable distance 22 is
one of about 250 microns, 500 microns, or 1000 :rgicrons. In the preferred
embodiment, the blades 18 may be ‘adjusted to one .of the three most preferred
- distances mentioned. Alternatively, the distance.22 between the blades 18 of the
processor 16 are fixed to'one of the three most preferable distances mentioned. In
still another alternative embodiment, the distanée 18 may. be adjustable to any
measurement- within the preferred i'ange of 250-1000microns. - The distance 22
between. the-blades 18. allows for uniform’ tissue particles to be proc}uced at the
ideal range of 250:square microns to 1000 square microns: Tissue particleé within
‘the desired range 'have‘vbe.en:shown to yield the high.est expansion ratio while
: «retaiﬁing the greatest viability. |
N [0021]-In. the preferred: embodiment, two ‘sets of cuts are nrade into the
-donor tissue 12.- The first cut, as illustrated in ‘Figure ZA, create a first series of
, par'allell cuts 24 through the donor tissue 12 when the processor is-depressed into
the tissue 12. ‘The.second cut, as:illustrated in Figure 2B, create a second series of
parallel cuts 26 that are in perpendicular arrangeﬁzentto first cuts 24. In use, the

- - first set of cuts 24 are made by the user, who subsequently- turns the processor 16

-6-



3. The tissue processiTg syst‘em of claim1l wherein-said processor is ,
further conprised o a plurality of blades in parallél arrangement. 4. The
ti ssue pwOSeGGI78E2SYstem o claim 3 wherein said bl ades_are adjustably
secured so as to create a space between said bl ades. P%?HESZP‘*“@Q%”
processi ng systemo claim4 wherein said space is selectable fromthe set

of about 250 gicrons, about 500 m crons, and 1000 mcrons. 6. , The tissue
processi ng teyataagicabont 30 degledd TR ik 534 ihS.adhustable within the
range of about 250 nicrons gtil‘?w ough ab%%tﬁiégﬁzgigﬁé. e%eﬁq?anﬁ%téﬁe

rocessin \ ‘ K I n id hl ades are fixedl ositioned so
gs to cr egto?g?és? %@%ﬁ%‘g‘% élﬁx\’ggél’cgésfﬁ Z@g?y ' .a“%?@atF& i G@kﬁﬂg}tgﬁt pei@fsyst em o

claim7 wh ' ' ce 1S out. 250 mcrons. -10 WO 2004/ 078032 .~
PCT/ uszooﬁ%ﬁe?‘é@‘@gg. ﬁ‘%ﬁ@aﬁ OF JBe jrescess aegossythe edamor tissaé 127 aiiethei n sai d

space i s about 5081:6 nmcrons. 10. The tissue processing systemof claim?7
wher ei n saiff*EFL 0 ¥ Unematicadlyorotated A glegrees fpricthte 4 isscund RIsEIEL NY
systemof claim3 wherein said tissue extractor is conprised of a plurality

of strands PERFSFIOF dhagrose theesamfasebiithiel tisgws 12, 14n J&m&ﬁ&ﬁ%&ﬁ&ﬁgﬁa@@g system
of claim 11l wherein said strands are secured to a proximal ‘end o aid

processor . adknowién tliesmma? be wEsised or YRR otilod JF'%%B}’&%FS?,* ﬁ_‘@ -ts 1 d

si xands are secured to at least one end to forma han g said
strands oulsyé arf@hbbdil . The tissue pracessing systemof claiml
further conprisi _n% a c%?ﬁgﬁ%Péélﬁlg?rShg’@EW| r?gm_geﬂ"ﬁe‘??"%’gd@ Bolarng
processi ng g SSOf . : | ssue processing system conprising: a
plurality (‘)‘?%f)i agegwét%gsnﬁcg‘ageaﬁs g nipgessor G rhanges divectipn. hEachechangsi ng;  and
a means for_ rotating said blades wthin said housing. ' 16. The tissue
processi ng%?@?@r@dﬁ tﬁ? RFORCISOT\|0ctaupes the smdtchde activate ithe) nedodsdohages i s

conprised of an electric notor.
. r.O’tatgthe processor 16 within a housing: A subsequent change in direction of the

processor, as in from left to right, will activate the switch, causing the processor 16
to.rotate 90 degrees.from its existing.position. -

- [0022] As illustrated".in-Figure 3, a cutting block 30, -having a convex
configuration, may be utilized as a cutting surface when the donor tissue 12 is
removed prior to processing, as may be done with a dermatome 14, and as
previously illustrated in Figure 1. The cutting block allows for even distribution of
pressure by the processor 16 across: the: surface of the donor tissue 12 in order to
ensure. that the processed tissue particles are.of uniform .depfh. Such uniformity
has been shawn to improve. the.cosmesis of the recipient site after the donor tissue
12 has established itself therein. In use, the proéessor 16 is'rocked across the
donor tissue 12, whicl; is supported by the block 30, such that only a portion of the
blades 18 are in contact with the dopor tissue 12. The: processor 16 is rocked

~across the donor tissue .12 :such that an even distribution of cutting pressure is

R



17. The tissue processifig systemof claim 16 further~conprising a switch
far acti v%ti ng said notor. _|1. Y , WD 2004/078032

PCT/ US2000/2083@r903218. The ti ssue processing system of ' erein said
means of . rotating said blades rotates said bl ades QOSJﬁ/‘?géé@.m\a?wiQ. The
ti ssue :processing systemof claim17 wherein said switch is activated by a
'change indirection of said processor. 20. The tissue processing system of
clai m 1S f FeHed agemthe suufpeafthesdosor Gagubaot or . - 22 -
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LI " " a%i “¥I**—yto]e calca] ca] ca] ca] ca] ca] ca] cajcaU] ca] ca] ca] ca
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ca] ca] ca] c&IE o) iky] remidjred banthedsihde] 1823 @k GAY essof g 30 6, B W
,-N--1..B/[/"0kQd23_333334U4Z6Y7N888{ vql gb] X] ] ca] ca] ca] ca]Cpg%ﬁ ca?rca] caUlcalc

Sl Efal ca] gif%ﬁﬂ@&?%&PﬂéqaﬁaMw smhll aize of Gl radAMCRIhE 12 Gk CRLEAL Golsal ca! 8MP
<<<<#<5< <tragpedrbetR e tBEIRIRAE: ' | a cal ca] ca] ca] ca] ca ca
ca] ca] ca] cal] ca] ca] c$al] ca] Caiﬂ?;ﬂ&f}]ﬁg?%fgéj] %@%‘%}‘%éﬁbﬁ‘?&é@%] I:a Jeal
@aAANADDSE, for.sub ' . .
'E\ EEEFFo<<Kos 9o o biasement g the donor site, . The. tissue eximeter 38]contista]ofal ca] ca] ca

. cda C : .
| L]Cg!ata]agafg&aﬁg]gga ca 1:31%‘%2 gg%@%“%@éﬁ“ﬁ%@%a@mlmmb@haﬁdlé
10% & () -1 40%. () -G 10% & ()= F10% & ()- QrdB! 3&) z 10%3 G'& ()-m
FY10% & ()~ %@&”‘P}‘gﬁo e”éﬁx&%lbe)shwz Biay be s8@E8d & fhe-processor, such
rdval At T 109! (t%- 100G 106G 106G !3 3:10%3 G & () - LFLOML0% & () -
3.10% & ()84%'3- x O HAqtgr 30 is pulled through the blades 18, the proximal end 38 of the

strands 32 remain secured to the processor 16." The strands 32 are arraﬁged such
that each individual strand 32 occupies the spaced between each blade 18, and are
positioned: below the cutting -surface of the blades 18 dﬁring application of the
processor to the donor tissue 12. - After processing of the tissue 12, the extractor 30
is. pulled upward from 'its. handle 36. In this process, the processed tissue 12 is
captured by the strands 32. of the.extractor 30, creating a screen for pulling the
- . processed tissue. 12 away. from the blades 18. The processed tissue 12 may then be
‘wiped, washed or otherwise removed from the extractor 30 for placement on ﬁe

- recipient site. |
| [0024] While "the‘- above description contains many specifics, these should
not be construed as limitations on the scope of the invention, but rather as

exemplifications of one or another preferred embodiment thereof: Many other
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a tissue extractor for extracting processed tissue from said
processor.

2. The tissue processing system of claim 1 further comprising a
slicer for removing a tissue sample ﬁom a donor site.

3. The tissue processing sy’stem of claim 1 wherein sai;i processor
is further comprised of a plurality of blades in parallel
arrangement.

4, The tissue processing system of claim 3 wherein said blades are
adjustably secured so as to create a space between said blad_es.

3.©  The tissue processing system of claim 4 wherein said space is
selectable from the set of about 250 microns, about 500
microns, and‘ 1000 microns.

6.  The tissue processing system of claim 4 wherein ?.aid space is
adjustable within the range of about 250 microns through about
1000 microns.

7. The tissue processing system of claim 3 wherein said blades are
fixedly posiﬁoned so as to create a space between said blades.

8. The tissue processing system of claim 7 wherein said space.is

about 250 microns.
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10%& () - &10%& () 16.F10’i‘4ﬁ§"ﬁgs}ue%rocessmg system of claim 7 wherein said space is

about 1000 microns.

"11.  The tissue processing system of claim 3 wherein said tissue
extractor is comprised of a plurality of strands positioned
‘between said blades.

12. The tissue processmg system of claim 11 wherem said strands _
are secured to a proximal end of said processor.

13.  The tissue processing system of clalm 11 wherein said strands-
are secured to at least one end to form a handle for lifting said
strands out of said processor.

14.  The tissue processing system of claim 1 further comprising a

cutting block for supporting said tissue during processing by

said processbr.
15. Atissue processing system, comprising:

a plurality of blades arranged in parallel and secured within a -
housmg, and
a means for rotating said blades within said housmg

16.  The tissue processing system of claim 1‘5 wherein means for
rotating said blades is comprised of an electric njmtor.

17.  The tissue procgssing system of claim 16 further comprising a

switch for activating said motor.
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activated by a change in direction of said Processor.

20.  The tissue processing system of claim’ 15 further comprising a

tissue extractor.
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